Figure. S3 TG-DSC curves of β-NaYF4:5%Er 3+ nanocrystals in air atmosphere with a heating rate of 10 o C/min. The exothermic peak at around 312.2 o C owing to the dehydration and vaporization of various fluoride by-products and organic ligands on the nanorods surface. This is also the reason for the 2.25% weight lost during this process. The intense endothermic peak at 689.9 o C is due to the phase transformation from hexagonal to cubic phase. The endothermic peak at 984 o C is relative to another phase transformation from NaYF4 to YOF crystals. Meanwhile, the weight lost about 23.38%
here is because the oxygen atoms have replaced fluoride atoms to join in YOF crystal lattice. The last endothermic peak at 1058.5 o C is probably owing to a few YOF were further oxidized to Y2O3 6 . The 0 o C stands for as-prepared β-NaYF4:5%Er 3+ nanocrystals. In the picture, the band at ~3435 cm -1 stands for the stretching vibration of the OH -group 7 . The two weak bands at ~1555 and ~1464 cm -1 stand for the asymmetric (νas) and symmetric (νs) stretching vibration of carbonyl (C=O) group in OA molecule, while the bands at ~2923 and ~2584 cm -1 stand for the asymmetric (νas) and symmetric (νs) stretching vibration of methylene (-CH2-) group, respectively, which is also from OA molecule 7 .
Figure. S7 XRD patterns of the as-prepared α-NaYF4 and α-NaYF4:5%Er 3+ nanocrystals.
Figure. S8 Raman spectra of α-NaYF4:5%Er 3+ nanocrystals calcined at different temperatures for 2 h.
The 0 o C stands for as-prepared α-NaYF4:5%Er 3+ nanocrystals. In this spectra, 1-5 Raman peaks are assigned to the vibration from β-NaYF4 1,2 , 6-8 Raman peaks are related to the vibration from α-NaYF4 4 , 10-13 Raman peaks are ascribed to the vibration from YOF 5 , and the 9 Raman peak represents NaF. Figure. S11 FTIR spectra of α-NaYF4: 5%Er 3+ nanocrystals calcined at different temperatures for 2 h. The 0 o C stands for the as-prepared α-NaYF4:5%Er 3+ nanocrystals. In the picture, the band at 1638 cm -1 stands for the bending vibration of the N-H bond from EDTA 8 . The bands at ~2923 and ~2584 cm -1 stand for the asymmetric (νas) and symmetric (νs) stretching vibration of methylene (-CH2-) group, respectively 6 . The band at ~3435 cm -1 stands for the stretching vibration of the OH -group 6 .
